Specific cytochemical stains in the image analysis of subcellular organelles.
This paper describes our work concerning densitometry and morphometry of subcellular structures in thin sections. The techniques of automatic image analysis were applied to light and electron microscopic observations of enzymatically stained lysosomes, renal brush borders and mitochondria (in human and rat kidney) and peroxisomes (in human liver). To obtain significant measurements of the enzymatic activity, specific staining techniques were developed and applied, including an improved staining of acid phosphatase for lysosomes. Optical densities were obtained by videodensitometry and electron densities of peroxisomes were obtained by digitizing and processing scanning transmission electron microscopic images. In subsequent steps, delineations and parameter estimation are performed by software. Included was an examination of delineation techniques, which showed improved results from the use of a newly developed local boundary search algorithm. The combination of these techniques was used to study changes in peroxisome and lysosome compartment in liver and kidney, some results of which are also reported.